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Background

•  GEM community recognized need for a community-
wide model validation effort: GEM 2008-2009 
Challenge, which was supported by CCMC via GEM 
Metrics and Validation Focus Group.

•  Similar activities supported by CCMC ongoing at 
CEDAR and SHINE programs.

•  Goal to address both scientific and operational 
aspects of the model performance.
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GEM 2008-2009 Challenge setup: events
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GEM 2008-2009 Challenge setup: ground stations
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Metrics 1/4: prediction efficiency 

•  Perfect model prediction: PE = 1.
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Metrics 2/4: log-spectral distance

•  Perfect model prediction: Ms = 0.
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Metrics 3/4: utility metric (forecast ratio)

•  Perfect model prediction: Rf = Inf.
•  45 min. forecast window used.
•  Compute Rf for both               and    
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Forecast window

Event threshold

 Slide over the data in non-overlapping 
segments and record “events”

Metrics 3/4: utility metric (forecast ratio)
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Metrics 4/4: ratio of maximum amplitudes

•  Perfect model prediction: Rmax = 1.
•  Compute Rmax for both                   and    
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Model submissions
In addition, model ENSEMBLE

Models run both by CCMC and developers. All 
submissions placed into a common database.
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GEM 2008-2009 Challenge Metrics Interface
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GEM 2008-2009 Challenge Metrics Interface
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GEM 2008-2009 Challenge Metrics Interface
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GEM 2008-2009 Challenge Metrics Interface
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GEM 2008-2009 Challenge Metrics Interface
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Metrics-based results

•  In all figures averages (integration) over stations and, 
if applicable, over horizontal field components 
reported.

•  Ranking based on averages (integration) over events.

•  Caution: not all events included for all models/
setups.
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Metrics-based results: PE and Ms

Average over events
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Metrics-based results: Rf for 

Integration over events
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Metrics-based results: Rmax 

Note: no ranking here
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Operational model selection activity

•  CCMC is supporting NOAA SWPC’s geospace model 
selection. The goal to select a model for predicting the 
ground magnetic field fluctuations.

•  All major US global 3D MHD models and two empirical 
models participating the activity.

•  Lessons learned in the GEM activity utilized in the 
selection activity. 

•  Threshold-based metrics as well as GEM events and set 
of ground magnetometer stations used in the activity.

•  Additional “sensitivity tests” not part of the original GEM 
Challenge carried out in the activity. 
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Operational model selection activity

Station and the alternate 
neighborhood
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Summary

•  Recent CCMC supported community-wide model 
validation efforts under GEM, CEDAR and SHINE 
programs.

•  One of the ideas is to repeat the exercises every couple 
years to measure the progress in the field. 

•  Pulkkinen et al., Geospace Environment Modeling 
2008-2009 Challenge: ground magnetic field 
perturbations, Space Weather, 2011.

•  Rastaetter et al., Geospace Environment Modeling 
2008-2009 Challenge: geostationary magnetic field 
perturbations, Space Weather, 2011.

•  GEM Challenge lessons support directly NOAA SWPC’s 
geospace model validation and selection process.
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